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(54) METHOD FOR VAPOR GROWTH OF GALLIUM NITRIDE COMPOUND SEMICONDUCTOR 

(57)Abstract: 

PURPOSE: To realize the vapor growth of a gallium nitride compound 
semiconductor thin film by a method wherein a buffer layer composed of aluminum 
nitride is grown on an a-plane of a sapphire substrate, 

CONSTITUTION: A single-crystal sapphire substrate 24, which has been cleaned 
by an organic cleaning method and a heat treatment and whose main plane is an a- 
plane, is mounted on a susceptor; the sapphire substrate 24 is vapor- etched while 
H2 is flowing into a reaction chamber through a first reaction-gas pipe 25 and a 
second reaction-gas pipe 26. Then, after the temperature has been lowered, the 
substrate is heat-treated while H2, NH3 and trimethylaluminum are fed through the 
first reaction-gas pipe 25. During this heat treatment, a buffer layer 30 composed of 
AIN is formed. Because a gallium nitride compound semiconductor thin film is 
formed vapor growth on this buffer layer, the crystallinity is improved and it 
becomes easy to supply the sapphire substrate. 
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S K-yLTJfelltt (IS) 0>AlxC»...N<^S» ScoraDfflJ2 5 a*«4., NH.tTMGtTMAt 


tJBttL, y 7rHW±»zAl,Ga,-,NW W nifa<» I BOAl,Ga,-«Nii!£HS)g/S1-i« 

mmt&&Sitit. Al.Ga.-.NcOJSAtt«<A « lglc:/r;(V2 5 ^«2ge>!rx¥2 

Lfc^ioTXeLWfiU&WLIiii^aB^iffii-r V'. I HWAlxGa^-xNSHS/KdE-r Sffl&ICtt. 
5-!^7T-fTf«fi«~LfcffftWl63ti^-f*- K K-^O h ;!f ;sr*SDEZtt» I El£;y;tff 2 
SHift-f *-t3»*r**. 75 5*"a«±-rS5a;/f:it1f7T-fr«fi2 4<^ 

*m»m»ff>9MsaA^mzii<.^r. ifyr-ir Ai«Gai-«N»c K-tf > /2?nT, i siwai. 

Sfi<»)aflBk:aft:rAt-'>A;i..5'ii^<V7T Ga,-xNJ»'f#»bni. mi Sioux's 

i^J^St^m^m» {Ai,Ga,.,N: x=o «#tf) xt Kw<>^/fx^<■!^7r'f r«fi2 A<npt]S. 

CUtiM] e «;!fX0)«AVlci}lt £DEZ^:TMG3^(i 

JUT, *«W€«tM9'XlM«W:J|-^i^ra9i « TMAi:OTEe:«'«i«*n5fc«). Aff^K-e 

SThi, B^SLZW 2 1 -cmtintiRzm 20 isi, si 1 sicv 2 s &cf si z sio« 2 6 nvna 
osittft*fT<5n*, 1^*^*2 2<n±B 2 ao fc, -y^yy 2 2«gii;^;^o8Mii.*i^xctt 

2 aCti, ^2 4aOl»AS«aB&'r«-9-7 -f«li(4A9(t« 45SlcWift$nT^«4. znx 

gica2O0)/rx(oikAfli(c(i, siis 15 accco^^ffidt&SK^ffi^'T, 0c<^tt< aS 

lC/r;(«2 S&SI2gJZ;i!r;(V2 8£:«<Ea?n $£B2:-r«1^77'f 7Sfi(c:GaN9BI€«a 
Ti'S. SllSl&/r;i«2 5ttSI2£lC^x«2 L«:. 

snro*. tosiifiicxrx»2 stt*!-?- t±iit-r*»JSftoif7T-fT«fi2 4s-9-t 

*-vvK2 7K««5n. 9iZRltifxW2Ht 40 y^2 2«c««-f*, H.€03^/«-C, 

SI2-»'**-/i'K2 IK:«||?nT4»*. <-L »lElC3!rx»2 5acf»2£it/fX»2 6*»^ 

r. »I^-*-^K2 7JcHNH.««|ft»tt 5iCa2 OtraL«i**'ififlC110(rc-C-!#'7r'fr 

Hi:*1";r/r;i<D«lft»ttI tTMG<7)»lft» ««2 4««Wax7f->i^Lfc. ftlwiaitt950 

ttJ tTMA<»)«|&3!;ttKt*'««?n, S12-'' r4TlST5«r, « I glo/f xff 2 5 A^-iH, 
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10 mt^\Se/»^ TMG€l.7xlO-»*>w/JJ-ei 
t&L« SlZglS^Xff 2 6«>*9(t^ DEZ€5x 
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Ga..«N : X» 0 «»tr) «llt9V»£ll;$T^^ 
*«>T» l4Jltt*'A<'x4i:«c-»77'f7«fi 


R007465 


7 

IS 4 Sllii BojIlflBB? a B 1 1 5 If 7 r -f r X 
GaNWHO 7 h A 5 7 -fe > X jifilStt € ^ 


mast 
(a) 


t$l> ^- 5-73252 

<^ SI tie ? 5^ L « ijta r * i • 

7 HIEgCff. 8 Rffltt^-f/i-. 9 — 

-^i:/^. 10 1^77>r7«^S. 2 0 

2 1 2 2 

2 3 imSff. 2 4 1^7 7-f7«tfi, 

2 5 K15C::^;^ff. 2 6 mZKZifx 

ff^ 2 7 » 1 K, 2 8 iK2v 

-*-;vK, 3 0 /<7 77B. 3 1 N 

3 2 SiO,K. 3 3 I 3 4 

m%m. 3 5, 3 6 mm. h NH^<nm 

IS3Ktt. I"™*1''J7>y>t<D8t|g«tt, J 

TMGOttl&«tt, K TMA<0«|#«K. L 


»3H 

(a) 





- 70 - 


R007466 



- 71 - 


R007467 


(6) 


■ = 5- 73252 



360 


»5i9 



- 72 - 


R007468 


(7) 


Wii ¥ 5-73252 




- 73 - 


R007469 


